Introduction
Tourism is one of the world's fastest growing service industries, and it contributes significantly to the growth of many national and regional economies. The World Travel and Tourism Council (WTTC, 2008) estimated that total world tourism receipts would reach US$5,890 billion in 2008, accounting for 9.9% of international gross domestic product As a popular international tourism destination, Hong Kong is particularly sensitive to global economic conditions. As concerns over the global economic recession continue to grow, it is necessary to review the demand forecasts for Hong Kong tourism generated by the Tourism Demand Forecasting System for Hong Kong (HKTDFS) (www.tourismforecasting.net). The purpose of this study is to provide useful information to allow an evaluation of the impacts of the global financial/economic crisis on the demand for Hong Kong tourism up to 2012. It employs the econometric approach to generate tourism demand elasticities, which are then used to generate scenario forecasts of demand for Hong
Kong tourism. The next section of the paper presents a review of the tourism demand modelling and forecasting literature, with a particular focus on the treatment of crises, including financial/economic crises, in forecasting models. Section 3 highlights the method used to formulate the scenario forecasts. Section 4 discusses the results of these forecasts, and Section 5 concludes the paper.
Literature review
The most commonly used variable in measuring international tourism demand is tourist arrivals from an origin country/region to a given destination, followed by tourist expenditure and tourist nights in registered accommodation in the destination (Song and Li, 2008; Song et al., 2009, p. 27 ). Song and Li (2008) pointed out that the income level of the origin country/region, the relative tourism prices of the destination relative to those of the origin country/region, tourism prices in competing destinations (i.e., substitute prices) and exchange rates were the most significant determinants of tourism demand. In addition, travel costs, marketing expenditure and special events also have an effect on such demand. Song and Li's (2008) review is consistent with those carried out by Lim (1999) , Li et al. (2005) and Wang (2009) . Of the aforementioned explanatory variables, tourism income is regarded as the most frequently used and the most statistically significant by Agarwal and Yochum (1999), Lim (1999) , Manuel and Croes (2000) , Vanegas and Croes (2000) , Lim and McAleer (2001) , Song et al. (2003) and Wang (2009) . Several empirical studies, such as those carried out by Martin and Witt (1987) and Kim and Song (1998) , have revealed that the travel cost variable is insignificant in certain tourism demand models.
Tourism demand is also sensitive to one-off events, which can be divided into two categories according to the direction of the impact on that demand: positive events, such as the Olympic Games, exhibitions and visa-free arrangements, and negative events, such as man-made crises (i.e., terrorist attacks, wars, economic crises and international trade conflicts) and natural disasters (i.e., earthquakes, hurricanes, tsunamis, floods and epidemic diseases).
Over the past ten years, a number of studies have focused on the quantification of such external shocks on tourism demand. Song and Li (2008) suggested that the general procedure for such post-event analysis is to estimate a reliable model using historical data prior to the event, and then to use that model to predict tourism demand for the period affected. The difference between the actual demand as a result of the event in question and the estimated demand is then taken as the event's impact on tourism demand.
A large body of literature investigating tourism demand suggests that dummy variables can be used to capture the influence of such one-off events as the oil crises of 1973 and 1979 on tourism demand (see, for example, Witt et al., 2003; Han et al., 2006) . In addition, certain regional and country-specific events, such as the Asian financial crisis of 1997 and the SARS epidemic in 2003, can also be accounted for using the dummy variable approach.
Financial Crisis: Prideaux (1999) , Prideaux and Kim (1999) , and Prideaux and Witt (2000) investigated the effects of the Asian financial crisis on the tourism industry in Australia and found that it had resulted in a significant downturn in inbound tourism to the country. Goh and Law (2002) constructed the seasonal autoregressive integrated moving average (SARIMA) and autoregressive integrated moving average (MARIMA) models with interventions to gauge the influences of the Asian financial crisis, the handover of Hong Kong to mainland China and bird flu on Hong Kong inbound tourism. Song et al. (2003) incorporated the effects of the Asian financial crisis by including a crisis dummy in the Autoregressive Distributed Lag Model (ADLM) to assess the impact of the crisis on inbound tourism to Hong Kong. Lim and McAleer (2002) Terrorist attacks: Ryan (1993) explored the effects of terrorist attacks and crime on tourism and showed it to be notoriously vulnerable to the former. Goodrich (2002) described the immediate impact of the September 11 terrorist attacks on the tourism industry in the USA and concluded that this tragic event had changed the infrastructure and security of the country's tourism industry, as well as the psychology of American travellers. Pizam and Fleischer (2002) confirmed that the frequency of terrorism acts resulted in a much greater decline in international tourist arrivals than did the severity of such acts. earthquake and 9/11 terrorist attacks, whereas the financial crisis of 1997 had a relatively mild impact on the demand for tourism to Taiwan.
Natural disasters: Huang and Min (2002) investigated the impact of the 21 st September 1999 earthquake in Taiwan by applying the SARIMA model and found that it would take at least 11 months for inbound tourism to the country to recover from the disaster.
All of these studies provide evidence to support the significant adverse effects of such events on tourism demand in the countries and regions affected. However, certain mega events such as the Olympic Games can exert a positive influence on tourism demand in the host countries/regions (Kim and Song, 1998 
Methodology
In the studies discussed in the foregoing review, econometric and time-series models are the two most popular modelling methods used to assess the impact of special events on tourism demand. However, the challenge in using these models for such assessment lies in generating accurate forecasts. The ability to do so relies heavily on the appropriateness of the model specification. In practice, it is very difficult to separate the effects of several crises if they take place soon after one another (for example, the Asian financial crisis and the handover of Hong Kong to China both occurred in 1997), which often has an effect on the forecasting accuracy of econometric/time-series models. Another limitation of most of the studies that employ these models in crisis assessment is that they tend to be carried out after the events have taken place. In a situation such as the current economic/financial crisis, however, decision-makers are more interested in assessing the impact of the event while it is occurring. To the best of our knowledge, only a handful of published studies have considered this issue. Prideaux et al. (2003) , for example, suggested a useful framework based on risk assessment, the probability of crisis occurrence, the Delphi technique and the scenario forecasting of uncertainties in the tourism industry, and recommended that quantitative methods should be used in combination with qualitative methods when forecasting tourism demand under conditions of uncertainty. Incorporating the impacts of unexpected tourism shocks into forecasting models represents an obvious challenge for forecasters. Prideaux et al. (2003) also suggested that if unexpected disruptions exist due to crises, then scenario forecasts would be the best way forward in forecasting tourism demand.
Description of the data
The most important determinants of tourism demand are tourists' income, the own price of the tourism product, the price of substitute tourism products, tourism marketing expenditure, travel costs from the origin countries/regions to the destination and one-off socioeconomic events. Equation (1) represents a theoretical model of tourism demand that is simply a statement indicating that a relationship exists amongst the aforementioned variables.
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where Q i is the quantity of the tourism product Although marketing expenditure and travel costs are expected to exert important influences on tourists travelling to Hong Kong from origin source market, data on these two variables are often unavailable. We adopt the following mathematical function to model the demand for Hong Kong tourism by residents from a particular origin country/region i in this study (see Song et al., 2003) .
where Q it measures tourist arrivals from origin country/region i to Hong Kong at time t; Y it is an index of the real GDP from i th origin country/region at time t; P it is the own price variable measured by the exchange-rate-adjusted consumer price index (CPI) defined as P it = ( 
Model specification
The power function, Equation (2), is adopted due to its three important features (Song et al., 2009, pp. 9-10) . First, Equation (2) implies that the marginal effect of each independent variable on tourism demand is not constant, but depends on both the value of that variable and those of all other variables in the demand function. Second, the model can be transformed into a linear relationship using logarithms that can easily be estimated by Ordinary Least Squares (OLS). Third, the estimated coefficients, α 1 , α 2 and α 3 , are demand elasticities that measure the responsiveness of tourism demand to changes in the influencing factors.
Equation (2) can be written in logarithm form:
where 0  = lnA, it  = lne it , and 1  , 2  and 3  are income, own price and substitute price elasticity, respectively. We expect that 1  and 3  > 0 (that is, the income level of the origin region and the substitute price have positive impacts on tourism demand), whereas 2
(that is, the own price of the tourism product influences tourism demand negatively).
Equation (3) 
Equation (4) indicates that demand for tourism in the current period is affected by both the current values of the lagged demand and explanatory variables. This specification takes the time path of tourists' decision-making process into consideration. As a general rule, p = 4 for quarterly data and p = 1 for annual data. However, the lag lengths of the model are normally decided by the Akaike Information Criterion (AIC) as suggested by Song, Witt, and Li (2009) .. it  in Equation (4) is the random error term, which is assumed to be normally distributed with zero mean and constant variance, that is,
Demand Elasticities
Demand elasticities measure the sensitivity of tourism demand to changes in the explanatory variables. A good understanding of demand elasticities is important for tourism policymaking and long-term investment in the infrastructure and superstructure development of a destination (Song et al., 2009, pp. 8-12) .
It should be noted that coefficients j  , j  and j  in Equation (4) are not demand elasticities, but after some algebraic manipulations, this equation can be rewritten as In practice, not all of the variables included on the right-hand side of Equation (5) would be significant. Therefore, a modelling procedure known as the general-to-specific approach can be used to decide which variables should be included in the final demand model based on their statistical and economic significance (Song et al., 2009, pp. 47-60 ). The final model should also pass a series of diagnostic tests, including tests for autocorrelation, heteroscedasticity, normality, model misspecification, structural instability and exogeneity.
Scenario Design
One of the methods used to forecast the future demand for tourism is scenario forecasting.
The main advantage of scenario forecast is that it combines both quantitative and qualitative methods in producing different scenarios based on a range of possible future outcomes (see, Prideaux et al. 2003) .
The current paper adopts this approach in generating scenario forecasts that are based on the possible impacts of the economic crisis on the future values of the influencing factors in the demand models. In particular, we have designed four possible scenarios for each of the 10 source markets considered. These scenarios were designed based on the forecasts given by IMF. According to IMF (2009b) , the mean growth rates of the real GDP among ten source markets fluctuated from -0.01~1.82 over the period of 2000-2008, and -1.53~2.37 for the years of 2006-2008. Based on this information, we assume that under the influence of the current economic crisis, GDP in the source markets will decline between 1% and 3% over the 2009-2010 period. We also assume that the economy will recover over the 2011-2012 period, with two possible growth paths. These two assumptions generate the lower and upper bounds of the possible demand forecasts over the next four years. In the first two scenarios (i.e., Scenarios A and B), we consider the impacts of the economic crisis only on the income levels in the source markets and assume that the price of tourism in Hong Kong remains unchanged.
In the third and fourth scenarios (i.e., Scenarios C and D), we relax this assumption. However, we do not consider scenarios involving substitute prices in this paper.
From the perspective of the demand for Hong Kong tourism, Scenario A is the most pessimistic scenario and Scenario D the most optimistic. The exact impacts of the economic downturn on income growth in the source markets and the prices of tourism products in Hong Kong are uncertain, and the scenario forecasts are likely to vary from one source market to another.
Empirical Results

Demand Elasticities
Because the determinants of inbound tourism to Hong Kong are country/region specific, it is necessary to construct and estimate the demand elasticities for all of the major source markets. Table 1 presents the estimates of the demand elasticities related to all of these source markets, including own-price, income and cross-price elasticities. The results show the income level in the source market and the price of Hong Kong tourism to be the two main influencing factors of the demand for Hong Kong tourism. The substitute price also plays a role in determining this demand, but to a lesser extent.
The income elasticities in the Australia, mainland China, South Korea and USA models are greater than 1, thus suggesting that international travel is a luxury product for tourists from these countries. The demand for Hong Kong tourism by the residents of the other five countries/regions appears to be relatively less sensitive to their income levels.
All of the estimated own-price elasticities are negative, which indicates that an increase in the price of tourism in Hong Kong will lead to a decline in demand for that tourism by tourists from these source markets. The results also indicate that demand for Hong Kong tourism by tourists from these 10 countries/regions is price-inelastic, thus suggesting that a price reduction would not necessarily result in significant increases in tourist revenues for Hong Kong.
The estimated cross-price elasticities are positive, which means that an increase in the costs of tourism in the competing destinations will lead to an increase in tourism demand for Hong Kong. It is found that tourists from South Korea, the UK and the Philippines are very aware of the costs of tourism in alternative destinations, and thus changes in these costs have a substantial impact on demand for Hong Kong tourism amongst the residents of these countries. Therefore, to attract more tourists from these three countries, it is crucial that Hong Kong maintain its cost advantage over its competitors for tourism.
(Insert Table 1 about here) Based on the results presented in Table 1 , possible scenarios were designed and are shown in Table 2 . The figures in Table 2 are the percentage changes in tourist arrivals from each source market according to the GDP changes in that market and the own price (P it ) of tourism in Hong Kong. The substitute price effects were assumed to be unchanged over the forecasting period.
(Insert Table 2 about here)
Scenario Forecasts
Total tourist arrivals in Hong Kong from all source markets are estimated according to the average sub-total market shares from the 10 source markets included in this study using the Tramo/Seats method (Pollock, 2002) .
In Scenario A, the most pessimistic scenario, the total number of tourist arrivals is the six markets are all reported to be less than 10% (see Table 3 ). The largest forecasting errors are detected in the case of South Korea, followed by the UK, the USA and mainland China.
(Insert Table 3 here)
In terms of the forecasts of tourist arrivals from individual source markets, our forecasts for Japan, the Philippines and Singapore are almost the same as those reported by the HKTB.
Our forecasted arrivals from Taiwan, South Korea, the USA and the UK are higher than the actual demand, particularly for South Korea, probably due to the great depreciation of the Korean won in the wake of the global economic recession. The relatively less accurate forecasts for the UK and US markets could be due to uncertainties associated with the financial crisis. The predicted arrivals from Macau and mainland China are slightly lower than the actual figures, but the differences are very small.
In all four scenarios, the long-haul markets are projected to be relatively more sensitive to the financial crisis, and our models tend to over-forecast the actual figures. The global economic crisis is predicted to have significantly more negative impacts on the long-haul tourism markets than we expected, whereas the short-haul markets tend to be relatively stable during the forecasting period. Arrivals from mainland China are predicted to grow under the most optimistic scenario. The forecasts show that the market shares of the source markets will change little over the forecasting period. Mainland China, Taiwan and Japan will continue to dominate the Hong Kong tourism market. Both the short-and long-haul market shares are predicted to maintain similar levels to those of previous years.
Compared with the actual demand figures published by the HKTB (2008c), our forecasts are overestimated where the long-haul markets are concerned. It is evident that tourists from these markets are more likely to cut back on their travelling expenditure in Hong Kong. As a result, Hong Kong's tourism industry will suffer greater losses from the negative impact of the financial crisis on long-haul markets. Short-haul markets, however, are predicted to perform relatively stably over the forecasting period. The mainland China market is forecast to grow under the most optimistic scenario. The performance of the models developed in this study suggests that they can be used to forecast demand for Hong Kong tourism during economic crises.
Our analysis of demand elasticities indicates a strong relationship between demand for Hong Kong tourism and both income levels in origin markets and the price of tourism products in Hong Kong. It is thus important that policymakers in Hong Kong closely monitor economic conditions in its major tourism source markets. In addition, as mainland China is predicted to be the world's fastest growing economy over the next decade, tourism businesses in Hong Kong should continue to focus on this market.
This study combines the judgemental and statistical methods to generate scenario forecasts by taking the possible impacts of financial/economic crisis on tourism demand into consideration. Decision-makers could carry out demand sensitivity analysis based on the estimated price and income elastiticities and appropriate strategies could be formulated based on the scenario forecasts as well as the demand sensitivity analysis. However, careful attention needs to be paid to the forecasting accuracy that depends heavily on the forecasters' skill and ability in designing reliable scenarios. Ratio forecasts, such as the forecasts of growth rates in tourism demand and market shares, would be more useful than the forecasts of absolute numbers, such as total arrivals. Although there is room for improvement in the scenario forecasting used in this study, the method, however, does points out a new direction for future research in tourism demand modelling and forecasting. In particular, it would desirable to estimate the elasticity intervals using sound econometric techniques and generate interval forecasts based on the estimated interval elasticities. 
